VIIl.4.1 |INTRODUCTI ON TO ADDI NG A FORECAST COVPONENT CPERATI ON

Backgr ound

Operations are the basic building blocks of the Forecast Conponent.
Operations are conputer algorithnms that perform conputations to
di splay or transformtine series data. Operations can be:

1. Hydrol ogic or hydraulic npodels of basic processes such as snow
accunul ati on and abl ati on, soil noisture accounting, tenporal
di stribution of runoff, channel routing, river mechanics and
reservoir regul ation.

2. Procedures for updating the state variables or the output of
nodel s based on observati ons.

3. Procedures for displaying tinme series data in plotted or
tabul ar form

4. Al gorithms that perform basic arithnetic conputations such as
addi ng, subtracting, clearing and weighting tinme series.

Operations can be conbined in various user specified sequences to
produce river forecasts or provide answers to other hydrol ogic
probl ens.

The purpose of the Forecast Conponent is to provide a neans of
conmbi ni ng (perations to produce river forecasts at hundreds of
forecast points in a logical and efficient manner. To do this the
Operations are first conbined into groups called Segnents.

A Segnent is defined as a group of Operations for which conputations
are performed as a unit.

The list of Operations perfornmed within a Segnent in the order in
whi ch they are performed is referred to as the Operations Table. A
Segnent will usually include the Operations that are needed to
produce a forecast at a single forecast point but a Segnent my
conmpute forecasts at several forecast points or may not conpute any
forecasts. Thus, the function of the Forecast Conponent becones the
determ nation of the list of Segnents that need to be executed to
produce forecasts for all or part of a user's area and the efficient
managenent of the parametric, carryover and time series data needed
by these Segnents.

Wthin a Segnent time series with a fixed time interval are used to
pass information fromone Operation to another. The tine series data
needed by an Operation can be read fromthe processed data files
(cont ai ni ng data generated by the preprocessors and by upstream
Segnents) or can be obtained froma previous Operation in the
Operations Table. The Operations can be executed in any sequence, as
long as the tinme series data needed by each Operation are avail able.

When used operationally to produce a forecast the Operations Table is

usual |y executed for a period of one or nore days with observed data
and several days into the future. The state variables of the various
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Operations, nore conmonly referred to as carryover, can be saved for
vari ous dates usually during the period when observed data are

avail abl e. Subsequent runs can only begin at dates when carryover is
saved (dates when the state vari ables are known).

The Forecast Conponent Initialization Program (FCINIT) is used to
defi ne Segnents and computati onal order information. During the
definition process, the Operations Table for each Segment is defined,
paranmetric data for each Operation is read, initial carryover val ues
are assigned and the order in which Segnents are to be executed is
specified. Al of this information is stored in the Forecast
Component Data Base that is read when the Forecast Conponent is
executed. Carryover values are updated as has been described. In
sone cases paraneters can be temporarily changed by using tenporary
MODs in the Operational Forecast Program (FCST). Permanent changes
to paraneters can be by redefining the Segment using program FCINIT
or by using permanent MODs in the program FCST.

Steps to Foll ow When Addi ng an Operation

This section describes the steps to foll ow when addi ng an Operati on
to the Forecast Conponent.

1. Develop a design of the Operation including function and data
requi rements.

2. Select the 8-character Operation identifier and get an
Operati on numnber.

3. Code the Operation and test in a stand-al one node. For nost
Operations it should be relatively easy to wite a driver
programthat will set common bl ock values, read in or generate
sone test tine series data, call the subrouti nes associ at ed
with the Operation and print the quantities needed to check the
resul ts.

4. Wite the user and system docunentation

5. When coding and testing of the Operation in a stand-al one node
is finished have the Operation added to the NWSRFS prograns.
Final testing of the Q(peration can be done when this is
conpl et ed.

6. When testing is finished all documentation will be added to the
NWSRFS User's Manual .

Exanmpl es

Exi sting Operations can be used as exanpl es when codi ng and
docunenting new Operations. User docunentation for existing
Operations is in Section V.3.3 and program docunentation is in
Section VII1l.3.3.
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